Metastable oil-in-water dispersed solutions were prepared by sonication or mechanical dispersion in the surfactant-free condition.
the adsorption of single molecules coming from smaller droplets7),11). The Ostwald rip-ening is referred to as one of possible mechanisms for the droplet growth of water-soluble oils such as toluene in water11). Hence, the mechanism would be more expectable for benzene. The scheme is distinguished by a drift of the peak size in one class but this was not the case. It may be partly operative for droplet growth within one class. This is because fractal aggregation prepares much closer approach of droplets with each other. Diffusion of oil molecules through the interface would be fast inside the aggregating region, accelerated by the short distance between the adjacent droplets. The mechanism seems to be also operative within a droplet aggregate.
In the fractal scheme, aggregates also grow gradually via coalescence, decreasing their population as observed in each droplet class. Therefore, a drift of the peak is again expected.
Furthermore, shrinkage of visible class droplets to about 3000nm size is another characteristic finding. Of course, the limit of resolution must be taken into consideration in the semilogarithmic analysis of the correlated data from dynamic light scattering measurements. Because the time window is finite in length, slowly diffusing particles will be cut off in the analysis. Fig. 8 Proposed model for the behavior of conductive probe. After dispersion of oil in water, anionic surfactant will sparsely adsorb on small class droplets (A), leaving the counter ion in the bulk phase. This will raise the conductivity due to the mobile Na+ ion. With droplet growth to the middle- (B) and the visible class (C) ones, the density of adsorbed surfactant molecules on the droplet surface increases, leading to recombination of the counter ions to the surfactant molecules. This will result in a decrease in the conductivity from the initial level. when the oils were dispersed in water in the surfactant-free condition with either sonication or a high-shear rate homogenization. Their size distribution was found to be discrete over the three classes of diameters.
This discrete nature seems to be characteristic of surfactant-free droplets and indicative of their evolution/growth process. Although the droplet sizes obtained from dynamic light scattering data need to be checked further, we feel that the droplets really exist in the nanometer-submicron range. The physical and interfacial properties of the oil-in-water dispersed solutions are now under investigation together with further checking of the droplet sizes.
